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OUTLINE g10 results
● Motivation
● PID Spectra
● Basic Cuts
● Í d → Úd → Ù+Ù-d

● Global Spectrum
● Acceptance
● Yield Extraction
● Preliminary Results

● Í d → !d → Ù+Ù-d ( Ù0)
● Global Spectrum
● Acceptance
● Yield Extraction
● Preliminary Results

● Í d → Ùd* → Ù+Ù-d
● Global Spectra
● Acceptance
● Yield Extraction
● VERY Preliminary Results

● Conclusion
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MOTIVATION g10 results

Reactions in interest

Mandelstam t :

t=(Pγ−PV )
2
=(Pdi

−Pd o
)
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γd→ρd γd→ωd
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● Vector Meson beams cannot be produced in a 
lab.

● These studies will allow to test models of 
hadronic scattering of ρ and ω-mesons from the 
nucleon.

● Limited world data for these channels.

v
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DIBARYON g10 results

 Arndt et al. Phys. Rev. C 48, 1926 (1993)

● Theoretically expected and long 
sought resonances.

● d* (2145): Partial Wave Analysis
● Arndt et al. Phys. Rev. C 48, 1926 (1993)

● Recently claimed d* (2380).
   pn dÙ → 0Ù0

Borrowed from R. A. Schumacher, CLAS Coll. 06-20-2014

Ù+ d → pp
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PID (Data) g10 results
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BASIC CUTS g10 results

● Timing cuts made using momentum-dependent analysis

● -40 cm < zvertex < -10 cm

● Fiducial cuts applied:
– ¶ = aebÒc + c
– Theta cut: ÒÙ-,d > 0.1 [rad];    ÒÙ+ > 0.25 [rad];
– Bad scintillator paddles removed.
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BASIC CUTS g10 results

● MM2 cut

−0.01 < MM2
< 0.005 [GeV 2

/c4
]

0.005 < MM 2
< 0.045 [GeV 2

/c4
]

Missing 
π0

Í d → Úd → Ù+Ù-d

Í d → Ùd* → Ù+Ù-d

Í d → !d → Ù+Ù-d ( Ù0)
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Í d → Úd → Ù+Ù-d

Í d → !d → Ù+Ù-d ( Ù0)

Í d → Ùd* → Ù+Ù-d

g10 results
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GLOBAL SPECTRUM Í d → Úd → Ù+Ù-d

+

background

f bckg(x )=

a
[b (x+c)]

e
a
[b (x+c)]−1

f bckg(x )=a+bx+cx2+dx3

ρ−signal
(Voigt function)

Data: M(Ù+Ù-)

M(Ù+Ù-)
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BINNING

1.4 < Eγ < 3.4 [GeV ]

−2.5 < t < −0.3 [GeV 2
/c2

]

Í d → Úd → Ù+Ù-d

● Data and MC events binned in 10 incident photon energy 
and 10 4-momentum transfer bins.

●
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YIELD EXTRACTION

M ρ≡Mρ (Eγ ,|t|)

|t|-bins

E
-b

in
s

Í d → Úd → Ù+Ù-d
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ACCEPTANCE
    &    WORKING FORMULA

Í d → Úd → Ù+Ù-d

δ t=0.22GeV 2
/c2

ρd=0.169 g cm−3

A≡Detector Acceptance

Luminosity,

Differential Cross Section:

ld=24cm

M d=2.014 g mole−1

L(Eγ)∼3.8−1.6 pb−1

dσ

dt
(Eγ)=

Yield
(δ t )A L(Eγ )

;

L=
ρd N A ld

M d

N γ

N γ≡N γ(Eγ)
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* Calculations provided by
 M. Sargsian

*

*
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Í d → Úd → Ù+Ù-d

Í d → !d → Ù+Ù-d ( Ù0)

Í d → Ùd* → Ù+Ù-d

g10 results
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GLOBAL SPECTRUM Í d → !d → Ù+Ù-d ( Ù0)

+

ω−signal

background

f bckg(x )=a+bx+cx2
+dx3

(Voigt function)

MM(Íd, d)

Data: MM(Íd, d)
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BINNING

● Data and MC events binned in 5 incident photon energy 
and variable 4-momentum transfer bins.

●

Í d → !d → Ù+Ù-d ( Ù0)

1.4 < Eγ < 3.4 [GeV ]

−2.5 < tE γ1
< −0.3 [GeV 2

/c2
]

−2.0 < t rest < −0.3 [GeV 2/c2]
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YIELD EXTRACTION
E

-b
in

s

|t|-bins

Í d → !d → Ù+Ù-d ( Ù0)
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ACCEPTANCE
    &    WORKING FORMULA

δ t≡varies

ρd=0.169 g cm−3

A≡Detector Acceptance

Luminosity,

Differential Cross Section:

ld=24cm

M d=2.014 g mole−1

L(Eγ)∼3.8−1.6 pb−1

dσ

dt
(Eγ)=

Yield
(δ t )A L(Eγ )

;

L=
ρd N A ld

M d

N γ

N γ≡N γ(Eγ)

Í d → !d → Ù+Ù-d ( Ù0)
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preliminary
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preliminary

preliminary preliminary

* Calculations provided by M. Sargsian

*
*
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Í d → Úd → Ù+Ù-d

Í d → !d → Ù+Ù-d ( Ù0)

Í d → Ùd* → Ù+Ù-d

g10 results
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WHAT WE SEE Í d → Ùd* → Ù+Ù-d
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WHAT WE SEE Í d → Ùd* → Ù+Ù-d

2.700 < W < 3.085 GeV
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BINNING

● Data and MC events binned in 4 W bins and 10 angle 
bins.

● 1.4 < Eγ < 1.6 [GeV ]

2.70 < W < 3.085 [GeV ]
−1.0 < cos (θCM

π
) < 1.0

Í d → Ùd* → Ù+Ù-d

+



11/03/2016 24

YIELD EXTRACTION
W

-b
in

s

Cosine bins

Í d → Ùd* → Ù+Ù-d
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DIFFERENTIAL CROSS SECTION (DCS)

ρd=0.169 g cm−3

A≡Detector Acceptance

d σ

dcos (θCM
π )

(W )=
Yield

δ(cos (θCM
π ))A L(W )

Luminosity,

Working formula for DCS:

ld=24cm
M d=2.014 g mole−1

δcos(θCM
π

)=0.2

L=
ρd N A ld

M d

N γ

N γ≡N γ(W )

L(W )∼3.0−2.3 pb−1

preliminary
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CONCLUSION g10 results
● The vector meson cross-section data provides sensitivity 

to the nucleon-scattering data for higher |t|-values.

● DCS for vector meson channels verify diffractive scattering 
processes as expected.

● Understanding this reaction channel will help understand 
its interference in the d* resonance

● Í d → Ùd* → Ù+Ù-d

● Forward peaking differential cross section for the d*++

● Next steps would include:
● Study of |t|-slope dependence in MC for vector 

meson channels.
● Study of systematic uncertainties
● Comparison with theory including interference effects
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Extras!!



11/03/2016 28

INVESTIGATED CHANNELS Extras!
γd → ρd →x π

+x
π

−x d

γd → ω d → xπ
+x

π
−xd (π

0
)
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INTERFERENCE Extras!

d*++ ?
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INTERFERENCE Extras!

d*0 ?
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INTERFERENCE Extras!

d*+ ?


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

